"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510017-4 


PET ES ee ee 


N. I. Lobachevskiy and Mechanics SOV /55-58-5~-11/31 


(8, T. II pe 158-159). Several similar quotations from this 
work are given. He was the first to define space by the real 
properties of physicel bodies, and he connected time with 
motion in space. He wrote: "The duration of tae motion of a 
body in space is called time". The causes of motion, the 
"forces", are identical with present-day "impulses". About 
the attraction and repulsion of bodies he wrote, "when two 
bodies approach each other, they at the same time ettract 
and repulse @ach other". In his lecturos, he dealt in detail 
with the addition of forces. An outline of what he said in 
this respect is given. In his work on "The Projection Theory 
of Vectors" he raised the question as to whether the simple 
way of dealing with the problem with the parallelograms of 
forces in Euclidian space is sufficient in order to de able 
to describe the addition of forces and motions. There are 
24 references, 10 of which are Soviet. 
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1. Kafedra obshchey fisiki Moskovskogo gosudarstvennos 
#0 universiteta. 
(Lobachevskii, Nikolai Ivanovich, 1793~1856) . 
(Mechanics) 
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“Age-Linked Changes in the Functional Mobility (Lability) of the Vizual 
Analyser." 


Problemy Fiziologicheskoi optiki 7: 34-38, 1949. 
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8(6), 14(6) SOV/143-58-11-10/16 
AUTHORS: Gokhsteyn, D.P., Doctor of Technical Sciences, Profes- 
sor, Verkhivker, G.P., Engineer, Gorodetskiy, AeEos 
Engineer. 


TITLE: The Problem of Expanding Existing Power Plants 


PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, Energetika, 
1958, Nr 11, PP 71-78 (USSR) 


ABSTRACT: The rapid increase of installed capacities in thermal 
during the sixth Five-Year Plan and during 
s8 necessitates an expansion of the 
ure power plants. In 
wer plants with in- 
creased and super- eam pressures io required. 
Steam superimposing (parovaya nadstroyka) and gas tur- 
pine extension (gazoturbinnaya pristroyka) may be used 
for expanding existing thermal power plants. Under 
"steam superimposing" the authors understand an addi- 
tional cycle connected to the basic operation cycle 
of a thermal power plant. The waste heat of this ad- 
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Gard 1/6 ditional cycle is used for obtaining superheated, or, 
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The Problem of Expanding Existing Power Plants 


dry, saturated steam. It is assumed that the super- 
heating of steam for the installation to be superin- 
posed is achieved by the heat of the fuel. The “gas 
turbine extension” means the connection of an addition- 
al cycle during which a considerable amount of the 
heat, used for obtaining dry, saturated steam, and the 
heat, required for superheating, are provided vy the 
fuel. Figures 1 to 3 are graphic representations of 
these additional cycles. 

steam superimposing leads to an efficiency increase 
which is also confirmed by three equations which are 
used for determining 7. The power limitation of gas 
turbine will create some difficulties when combining 
the latter with steam turbines. The authors then in- 
vestigate in somewhat more detail various possible 
power plant reconstruction systems taking into con- 
sideration locally available fuel. In case only solid 
fuels are available, steam superimposing or gas tur- 
bine extension with a closed cycle may be used. The 
Gard 2/6 authors consider the reconstruction of two turbine 
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types: VK-100-2 (90 atmospheres, 480°C) and AK-50 
(29 atmospheres, 400 C). By comparison and thermo~ 
dynamic analysis the authors arrive at the conclusion 
that an initial steam pressure increase above 300-350 
atmospheres will not provide a noticeable fuel saving. 
In this connection, the upper steam superimposing 
parameters are indicated with 300 atmospheres and 650° 
C, corresponding to the initial parameters of the 
SKK-300 turbine. Considerable results are achieved 
when superimposing the 29 atmosphere unit, since here, 
intermediate superheating and a feed water temperature 
increases to 280-300-C may be used. The gas turbine 
extension is justified only in case the cost per in- 
stalled kilowatt is lower than that of steam superim- 
posing, i.e. when the excess in fuel consumption is 
justified by lower amortization costs. The authors 
then consider power plants at which gas and coal are 
available as fuels. In this case, beside the steam 
superimposing an open-cycle gas turbine may be used, 
Card 3/6 using the arrangement shown in figure 7. Such a gas 
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turbine cycle was suggested by Professor Ya.1I. Shnee 
and Engineer A.A. Kasatkin /Ref 17. With this system, 
it is possible using solid fuel in the steam boiler. 
The efficiency of such a combine unit with a VK-100-2 
turbine is 36.7% at a superimposing power of 58,000 
kilowatts. For reducing the heater surface and in- 
creasing the possible unit power of the gas turbine, © 
a semi-closed cycle may be suggested, as shown in & 
figure 8. The power of such unit will emount to 
40,700 kilowatts, having a somewhat lower efficiency 
(35.6%) than the aforementioned unit. Eowever, the 
regenerator and water-gas heater surfaces are reduced 
by 30-40%. The gas turbine ;2ant consists of one 
main turbine and auxiliary gas turbines, driving axial 
compressors and electric generators. Finally, the 
authors consider power plants using only liquid or 
gaseous fuels. In this case the open cycle gas tur- 
bine unit may be used which will be more economical 
when using a VK-100-2 turbine than the steam super- 
Card 4/6 imposing with steam parameters of 300 atmospheres and 
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650°C. The efficiency of such a system, working on 
natura] gas (8533 Cal) with an initial gas temperature 
of 700°C, is 38.3% with the WK-100-2 turbine and 34.8% 
with the AK-50 turbine. The authors compared the 
various pcssible superimposing and extension systems. 
This comparison is shown in table 1. The authors ar- 
rive at the following conclusions: 1) From the thermo- 
dynamic viewpoint, only such a gas turbine extension 
will be more effective at which the internal regenera- 
tion of the gas cycle is highly developed. 2) Ir 
number of cases, a ga58 turbine extension will be more 
profitable than steam superimposing of existing power 
plants, provided liquid or gaseous fuel is available. 
This pecularity is especially obvious when superin- 
posing power plants with initial steam parameters of 
90 atmospheres and 480°C. 2) The lower the parameters 
of the steam section of the existing power plant, the 
relatively higher the superimposing of such power 
plants will be. The efficiency of superimposed power 


Gard 5/6 plants having lower stean parameters will exceed in 
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TITLE: Change in the probability of the Mossbauer effect’ on Gn**9 impurity nuclei in | : 
j 


“| the So transition in otis, res eee 
- | gourGE; Zhurnal eksperimental'noy i tedreticheskoy fiziki. Pis'ma v redaktslyu 
| (Peilozhentye), v. 2, no. 4, 1365, 186-189 

NOPIC TAGS: Mossbauer effect, ferroelectric effect, phase transiticn, barium titanate 


4mpurity center, tin’ containing allay.’ - 

ABSTRACT: ‘This is & ‘continuation of earlier work (FIT v. 7, 1886, 1965), where it was 
‘l assumed thet the phase transition in solid solutions of the Ba(Tig.eSM9.2)03 system is 
considerably spread out. In the present study, the authors have investigated the pro- 
bability of the Mosstauer effect on gnit9 impurity nuclei in the Ba(Tig.g9g5M9.01)03 
system near the ferroelectric phase-transition temperature. The introducticn of so 
small an amount of tin impurity into barium titanate dees not change its ferroelectric; 
properties noticeably, but at the same time mikes it pessible to measure the resonance. 
absorption of 23.8-kev y quanta by the Snt29 impurity ruclei. The samples were pre- 
pared by standard ceramic technology, using tin oxide enriched with Sn22° to 65.1%. 
The measurements were made with a setup in which the atsorber was driven at constant | 
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energy with rons. migi fes is nee to excite the 
cmetal and that in light ¢ ted or tranwn petted prolly phi a 
thin film of a superconductor a second line appear 
ani is original line and dis: by 4A @ 0. pare MT nw 
tals of 31g and Sn were grown it sass 
tubes en fat glass windows. Alter removal of ¢ 
window good specularly reflecting surfaces were tly 


By placing the samptes at 1 ae between the poles of an 
electromagnet they could tnade superccenboctive. 
Neither the frequency as esccolt with a Fabry-Pervt in- 
terferometer nor the intensity of the reflected ov trans- 
tnitted fight showed any modification during the transition 
Jrom one state into the other. S. Pakswer 
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“Wagnetic Properties of Tin st Low Tempera- 
tures," B. I. Verkin, B- G- Lazarev, N. 8- : 
Rudenko, Physicotech Inst, Aceda Sci USSR, Kharkov 


"pok Ak Nauk SSSR" Vol LXIX, No 6, pp 1713-176 


Subject studies at temp of liquid hydrogen and 
helium show presence in tin of strongly ex- 
pressed DeHaas-Van Alphen effects, studied by 
measuring force-couple of crystal in. etn 
field up to 12,000 oersteds. Submitted 31 Oc 
4g by S. I. Vavilov. 
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Jun 50 


; “Temperature Dependence of Viscosity of Liquefied 


Ritrogen and Argon for Constant Density," B. I. 


kK} Werkin, N. S. Rudenko, Physicotech Inst, Acad Sct 
' Ukrainian SSR ’ 


- "ghur Eksper i Teoret Fiz" Vol XX, No 6, pp 523-526 
Viscosimeter ‘for measuring viscosity of liquids and 


gases: at constant density for wide range of temperea- 


tures has been developed and constructed. Measures 
ication point 


viscosity. of No and A between solidif 

i4 163790 
Jun 50 
| ena 300° K. Establishes complex relation between 


sity. Submitted 26 Dec kg, - ' 


their viscosities and temperature for constant’ den- 
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“Magnetic Properties of Metals at Low Tempera- 
tures: I. The Pertodic Variation of ca, Be, Mg, 
Sn in Monocrystals' Magnetic Susceptibility in 
Dependence Upon the Magnetic Field Strength," 
B. I. Werkin, B. G. Lazarev, N. 5. Rudenko, 

6 Physicotech Inst, Acad Sci Ukrainian SSR 

| “ghur Ekeper 1 Teoret Fiz” Vol XX, No ll, 


pp 995-1010 


Susceptibility varies periodic 
strength at low temperatures, 


Nov 50 


a 


ally with field 
differing for 
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Nov 50 


USSR/Physics - Low Temperatures 
(Contd) 


subject metals. This effect can be 
characterized by definite parameters, differing 

{ for various metals, which correspond to peculiar- 

i ities of crystallic structure. Submitted 


/30 Mar 50. 
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USSR/Physics - Crystals 1 Jul 50 
Magnetic Properties 


“crystallographic Anisotropy of the de Haas-van 
Alphen Effect,” B. I. Werkin, B. G- Lazarev, 
W,. S&S. Rudenko, Physicotech Inst, Acad Sci Ulreine 


fan SSR, Khar’ kov 
"Dok Ak Nauk SSSR" Vol LOCil, No 1, pp 59-62 


Studied anisotropy of magnetic properties in 
base plane of Zn and Be monocrystals at low 
temperatures ¢f liquid H and He in field of 
3,000 to 14,500 oersteds. Established new 
properties of de Haas-van Alphen Effect in 


‘these metals. Graphs show couple acting on 
166898 


a 
UBSR/Physics - Crystals (Contd 1 gul 50 
monocrystal versus angle between f4ald vector 


and one of binary axes of crystal. Submitted 
3 May 50 by Acad S. I. Vavilov 
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VERKIN, B. I. 


USSR/Physics - Low-Temperature Stuiies =} 
"Magretic Properties of Mercury at Low TVempera- 
tures," B. I. Verkin, B. G. Lazarev, N. 5. Ru- - 
denko, Phys-Tech Inst, Acad Sei Ukrainian SSR, 
Khar 'kov 

"Dok Ak Nauk SSSR" Vol IXXX, No 1, pp 25, 46 


Discusses the periodic character of the dependence 


of the difference of the main specific suscepti- 
bilities of Hg monocrystals upon the external 
field strength H for various low temps. States 
thet foreign authors have failed to note this peri 
odicity in their expts despite their attaining low 
enough temps, and high field strengths. Submitted 
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Research '' . 


“Certain Peculiarities of the Magnetic Properties 
of Zinc Monocrystals at Low Temperatures," B. I. 
Yerkin, Phys-Tech Inst, Acad Sci Ukrainian SSR 


“Dok Ak Nauk SSSR" Vol LXXXI, No 4, pp 529-532 


Verkin's purpose is to investigate the difference 
dni the main sp susceptibilities of Zn monocrys- 
tals in the region of temps from 1,8°K to 20.4°K 
and in the interval cf fields from 1,500 to 15,000 
oersteds. Method of investigation used was that 
described by B. I. Verkin, V. G. Lazarev, and N. 
S. Rudenko "Zhur Eksper 1 Teoret Fiz" 20, 995, - 

7 ; 202787 


USSR /Physics - Low Temperature 1 Dec 51 
Research (Contd) 


1950. Shows graphs of: angular dependence of 
force couple acting on Zn crystals in uniform 
field Hek ,000 cersteds at Tsk .2°K; dependence of 
@ifference of main susceptibility on H for various 
T, etc. Submitted by Acad M. A. Leontovich 3 Oct 
51. ad 
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"Magnetic Properties of Non-Ferromatnetic Metals ot Low Temperatures ," 
paper presented at the International Conference on Physics of Masnetic Prencnena," 
Sverdlovsk, USSR, 23-31 May 1956. 
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Category ; uSSR/So1id State Physics - Merphol:gy of Crystals. Crystallizaticn E-7 


Abs Jcur ; Ref Zhur - Fizika, No 2, 1957 No 3932 


Author ; Aleksanirsv, B.N., Verkin, B.J.» Lazarev, BG. 

Inst : Poysicotechmical Institute, Academy of Sciences Ukrainian 8SR 

Title : Obtaining rure Metals by the Zone Crystallization Method. I. Obtaining 
Pure Tin. 


Orig Pub ; Fiz. metallov 1 metallcvedentye, 1955, 2, No 1, 93-99 


Abstract : The purity cf the izitial acd recrystallized tin is characterized by the 
relative value cf the residcal electric resistivity 0=R, ,/R,: where Ry 9 
is the reeistexce of the investigated specimens of tin at ‘fhe boiling point 
of liquid helium wider normal pressure conditiors, and R, is the resis- 
tance of the same specimen at room temperature. When measuring the resi- 
dual resistarce of izdividual "samples", the specimens were prepared in 
the fomm of thin. wires (0.1 mm 1a diameter) obtained by melting a piece 
of meatal in a glasea capillary tube acd stretching it into a thread. The 
wires were azz2aled at 120 -- 140° for one hour. Curves are given for 
the dependenve cf the residual resistance of tin in the initial and final 
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Category : USSR/Solid State Physics - Morphology of Crystals. Crystallization E-7 


Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 3932 


portion of the ingot on the mumber of the recrystallizations. Eight 

to ten recrystallizations are enough to complete the tin-puri:?ication 
process. It can be seen from a graph showing the distribution cf the 
impurities along the ingot after tin recrystallization, that in half 

the length of the ingot the impurity concentration is at a mininum 

and is constant. The impurities are concentrated at the end of the 
specimen (approximately 0.25 of the length of the ingot). From the scheme 


of the fractional multiple zone crystallization it can be seen that 
commercial tin contains impurities with K <<1 and K >1 (K is tke 
coefficient of impurity destribution, K=C ggiid /cth9.; ¢ is the 
concentratiou). 
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Abs Jour : Ref Zhur - Fizika, No 2, 1957 Ho 3933 


Author : Aleksandrov, B.N., Verkin, B.I., Lazarev, B.G. 
Title : Obtaining Pure Metals by the Zone crystallization Method. II. Obtaining 
Pure Tin by 4 Combination of the Zone Crystallization Method ‘with Puri- 
fication of Metal from Volatile Impurities by Prolonged Heatiag in High 
Vacuum. 


Orig Pub : Fiz. metallov 1 metallovedeniye, 1956, 2, No 1, 100-104 


Abstract : High temperature heating of tin in yacuum reduces noticeably the contents 
of impurities with K D1, and further multiple zone crystallization 
guarantees & more effective removal of the impurities of this kind re- 

maining in the ingot. The use of fractionized multiple zone erystalliza- 
tion for the purification of chemically pure tin with initial yalue of, 

Lely -- 1.6) x 1073 has made it posrible to obtain « metal with & = 

2.7x10°". A _Bubsequent 10-hour heating of this metal at 1000° and a 

pressure O 10-2 mm mercury reduced the residual resistance to (2.0 -- 


2.1) x 107". 
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‘Abs Jour : Referat Zhur - Khimiya, Ko 4, 1957, 11069 


Author : Bagrov N.N., Verkin B.I., Dolgopolov D.G. 
Title : Determination of Diffusion Coefficient in Liquid by the Method of 
Saturation from Gaseous Phase 


Orig Pub : 2h. fiz. khinii, 1956, 30, No 2, 476-478 


Abstract :; Description of the method of determining diffusion coefficient in liquid by 
; saturating it with vapor of another: substance. There are proposed the form- 


188? Na fa =C, (m/m)[i- t/t" oe ear pe (.) 
A gfpn te, (mf {i/7 WibtZ) [are th (b*/ Deel GL WDE wy} 2 
wherein A Q/Q is the relative increase in. weight of the liquid as a result 
of diffusion, D --diffusion coefficient, ¢, --concentration of the saturated 
solution of vapor in liquid, 1 --depth of the liquid layer, M end m --m856 
of the atoms of solvent and solute, t --time. Formula (1) related to the 
instance TOT OL (long duration of experiment or shallow depth of li- 
quid layer), forma (2) to the instance wTDt<ct*> . The method consists 
in plotting the experimental curve 49/q = £(1/1), determining the tangent 
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VERKIN, Boris Iyeremiyevich ‘Physioal-Tech Inst, As, UKSSR) asarded 
sci desree of Doc Physical-Math Sci for 21 Jun 57 defense of Gisser- 
tation; "Magnetic properties of metals at Low temperatures and the 
problem of the energy spectrum of electrons in metals" at the Gouncil, 


Khar'kov State Univ imeni Gor'ki; Prot No 9P, 15 Feb 58 


(Biuvo, 6-58,20) 
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a AUTHOR: YERKIN,B.I- PA - 2017 
TITLE: On the Temperature Dependence of the Magnetic Susceptibility of 


Elements. (kK voprosu ¢emperaturno) zavisimosti magnitno bos- 
priimcivosti elementov, Russian). 
PERIODICAL: Zhurnal Eksperimental'not i feoret.Fiziki, 1957, Vol 32, Nr 1; 

pp 156-157 (U.S-8-B- ) 

Received: 3 / 19517 peviewed: 4 / 1957 


ABSTRACT: The experimentally investigated nagnetization of a substance is 
composed of the diamagnetism and the paramegnetism of the atomic 
trunk as well as of the paramagnetism of free charge carriers 
(e.g- of the conductivity electrons in the case of metals). For 
the sueceptibility of elemente_the following formula then applies: 
X exp . ion ~ x ion ? electr ¢ electr. Here ~ and + 
denote the contributions made by diamagnetism and paramagnetism 
respectively to the measured susceptibility: 
The classification of magnetica hitherto accepted is based on the 
consideration of the signs of the guaceptibdility experimentally 
measured. On the strength of the experimental data obtained for 
the temperature dependence of the susceptibility of elements 
another classification of magnetica can be suggested which is 
based on consideration of the character of the temperature de- 
pendence of susceptibility in weak magnetic fields. Four groups 
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On the Temperature Dependence of the Magnetic Susceptibility 
of Elements. 


of elements are here concerned: 1) A paramagnetism which is prac- 
tically temperature-dependent (alkali and alkaline earth metals), 
2) A temperature-dependent paramagnetism (rare earths, transition 
elements), 3) A temperature-dependent diamagnetism (Be,Mg,2Zn,Cd, 
Hg; pserber i o fetepaptagna 4) A diamagnetism independent 
of temperature (noble gases etc.). Mostly the character of the 
temperature dependence of suceptibility in each group is deter- 
mined by the predominance of one of the components in the formnu- 
la given above. Thus e.g. the practically temperature-indepen- 
dent paramagnetism is characterized by the predominance of the 
paramagnetic contribution made by conductivity electrons. 

Special attention has to be paid to the fact that the elements 
of the aforementioned 4 groups take up a line in the so-called 
long periodioal system of elements. In all metals of the third 
group the HAAS-VAN ALFVEN effect was observed at low tempera- 
tures. At T « T, and at T » tT, the existing theory describes 


qualitatively the charaoter of the temperature dependence of the 
metals of the third group. Here T denotes the degeneration 
temperature of a group with small amount (of electrons?). 
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On the Temperature Dependence of the Magnetic Susceptibility 
of Elements. 


A systematical investigation of the temperatura dependence of 
the magnetic susceptibility of the metals of the third group 
offers a further experimental possibility for the atudy of the 
energy spectrum of electrons in metals. 


ASSOCIATION: Physical-Technical Institute of the Aoademy of Sciences of 
the Ukrainian SSR 


PRESENTED BY: 
BUBMITTED: 
AVAILABLE: Library of Congress 
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AUTHOR DMITRENKO, I.M.e, VSRKIN, Bol, LAZAREV, BsG. 56~7-53/66 
TITLE The Influence Exercised by Pressure from all Sides 
upon the Magnetic Properties of a Zine Monocrystal at 
low Temperatures. 
(Vliymie vsestoronnego uzhatiya na megnitnyye svcyatva 
monokristallov tsinka prinizkikh temperaturakh). - 
PERIODICAL Zhurnal Eksperim. i Teovet.. Fiziki 1957, Vol 33, Nr 7, 
pp 287-289 toss 


ABSTRACT At a temperature T = 4,2°% of a magnetic fiwld H = 840003 
a self made zinc monocyystal was once exposed to a pras- 
sure of P ~ 1500 kg/om© which pressure was then lifted. 
Taese conditions prevailing the ourves fot the angular 
decendence of the moment Li which acts upon the orystal, 


and the dependence 
(1/4) for @ 20 and 80° are given. 


(#ith 2 Illustrations and 5 Slavio references) 
ASSOCIATION: Physical-Technical Institute of the Ukrainian Academy of 
Sciences. (Fiziko-tiekhnicheskiy institut Akademii nauk 
Ukrainskdy SSR.) 


PRESENTED BY: 
SUBLIOTTED: ~ 

AVAILABIE: Library of Congress. 
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30V/137-59-12-26631 
Translation from; Referativnyy zhurnal, Metallurgiya, 1959, Nr 12, p 124 (USSR) 


AUTHORS: Aleksandrov, B.N., Verkin, B.I,, Lazarev, B.G, : { 
TITLE: Preparation of Pure Metals by the Method of Multiple Zonal-Recrystalliza~ 


tion and the Use of. %to Investigate the Mechanism of 
Purifying the Metal From Admixtures by the Indicated Method 


PERIODICAL; Tr. Sessii AS UkrSSR po mirn, ispol'zovaniyu atomn, energii, Kiyev, AS 
UkrSSR, 1958, pp 119 - 137 


ABSTRACT: The authors analyze the methods of metal purifying by recrystallization, 
and the equipment for multiple zonal melting developed at FTI of AS 
UkrSSR; they discuss results obtained by investigating the mechanism 
of the process (distribution of the admixture over the zone, non- 
stability of the process, and deviations from the eguilibyiyn) with the 
use of radioactive isotopes (sn}13, zn), Ag?t0, Fe29, Inti4), It was 
established that the design of an installation with a ring-shaped crucible, 
divided by a partition, proved convenient, In this installation the motion 
of the ingot is performed by the continuous rotation at a required speed 
Card 1/2 of a horizontal disk and the erucible. The authors describe a variant of 
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Preparation of Pure Metals by the Method of Multiple Zonal Recrystallization and the 
Use of Radioactive Isotopes to Investigate the Mechanism of Purifying the Metal From 
Admixtures by the Indicated Method 


, 

the installation for smelting easily~melted and low-melting substances (the latter 

with a refrigerator) and of high-melting metals, An installation for zonal melting 

‘by electronic bombardment is described, Information is also given on the possible 
preparation of an ingot with a constant concentration:.of the admixture over the 

length, on account of the circulation through the liquid zone of a metal with an ; 
initial content of the admixture. we 
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: SOV/126-6-1-22/33 
AUTHORS : Aleksandrov, B. H.; Verkin, B. I.; Lifshits, I. i. and 
. Stepanova, G. I. . fa 


TITLE : On the Possible Causes of the Non-unifora Distribution 
of Admixtures in 4 Crystallising Casting (K voprosu ° 
vyozmozhnykh prichinekh neodnorodnogo raspredeieniya 
primesey V kristallizuyemon er eeled 


PERIODICAT: Fizika Metallov 4 Metallovedentye, 1958, Vol 6. Hr ae 
pp 167-168 (uss) 


ABSTRACT: In a paper published in 1556 by the authors (Ref,1) the 
mechanism was investigated of purification of metals 
from admixtures by means of zonal recrystailisation. 
There it was assuned that in front of the erystallisatios 
front the conditions are such that solidification of the 
melt does not take place; in this paper the possible 
consequences are mathematically analysed of the non~ 
validity of this assumption. Numerical evaluztion for 
the system lead-tin (about 1% tin) 4ndicates that for 
this system a periodic tplocking up" of admixtures in 
the solid phase can be anticipated. I 990 exposures 
obtained by contact radiograpay of Pp-Ssn castings 
Card 1/2 showed 2 large number of transverse pands corresponding 
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SOV/126-6-1-22/34 
On the Possible Causes of the Non-uniform Distribution of 
Admixtures in a Crystallising Casting 


to excess Sn admixture in these spots (Ref.1). 
There is one Soviet reference, 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN Ukr. SSR 
(Institute for Physics and Technolqgy,ic.Sc. Ukr.SSR) 


SUBMITTED: January 7, 1957 


1. Metals--Purification 2. Metals--Crystallization 
Card 2/2 3. Mathematics--Applications 
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TITLS: he Pree Path Length or ..sctrons in Tin of Sten 
(Dlina sevobodnogo probe va elektronov Vv aleve vyrokor chistoty} 


ple 


| PERIODICAL: Yhurnal eksperinental'noy i teareticneckoy figizi, 1395, 
; Yol. 34, Nr 6, ps. 1655-1654 (VSER) 


ABSTRACT: The purification of tre tin cron admixtures v:s controlled 

: by measuring the ronanent resistance & = 2, file 2. OF Sretie 
A 2! “room 

meng t.ken from verious regions of n herted .nd recrystz,lliaed 

bar. 24,2 denotes the resistance of the specinen at 4,2 K 

and Bets - its resistance at room tenverature. 4 Jiagran 


I shows the dependence of 4,o0n the diameter of cylindric sires 
for tin with t= 4,8.1077. + second diagram shows the de- . 


pendence of o/o., for p = 0, o denotes the conductivity of 


the specimen, C42 the conductivity of the massive metal, 


and p ~ the probebility that the electron in ccattered elacti- 
Card 1/2 cally. The best consistency between the experimental and theo- 
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The Free Path Lene of Hlectrons in Tin of Nigh Turity S0V/56-34-6-47/51 


ASSOCIATION: 


SUBMITTED; 


‘Card 2/2 


retical data may be obtcined for the free path length 

A = 0,65 mm. A table compares the deta of this raver with 
those of other authors. All these data compl? ately correspond 
with the results obtained by investigating the anonalous skin 
effect of tin. There ore 2 tables ané 8 references, 4 of 
which are Soviet. 


Fiziko-tekhnicheskiy institut Akedemii nauk Ukrrinskoy SSR 
(Physico-Technical Institute of the AS, Ukr8SR) 


March 26, 1958 
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AUTHORS: Verkin, B. I., Dnitrenko, I. i. sov/zé-35.-9-27/59" 
Ne ee eee 

TITLE: The Influence of Uniaxial Elastic Deformations on the Magnetic 


Properties of Zink Crystals at Low Temperatures (Vliyaniye 
odnoosnykh uprugikh deformataiy na magnitnyye svoystva 
kristallov tsinka pri nizkikh temperaturakh) 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, !956, 
Vol. 35, lr ly pp. 291 - 293 (USSR) 


ABSTRACT: It was of great interest to investigate the influence of 
- the uniaxial elastic deformations of a lattice on tne 

Haas (Gaaz) - Van Alfven (van Al'fen) effect in zink 
crystals in order to obtain a relation between the variation 
of the number of the charges in a group with an anomalously 
low number, and the sign of the change of e/a. c/a denotes 
the ratio of the crystal axes. A figure shows the apparatus 
for the elastic uniaxial compression or expansion of ziak 
orystals. First the anisotropy of the magnetic properties 
of a non-straincd zink crystal wag inventigated. This ar- 
isotropy was then measured for uniaxially expanded and 
uniaxially compressed crystals. Two diagrams demonstrate 

Card 1/3 the results of the measurements, i.e. the periods T of 
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fhe Influence of Uniaxial Elastic Deformations on the sov/56-35-1: 47/59 
Magnetic Properties of Zink Crystals at Low Tenperatures 


the oscillations of the susceptibility (which are caused 

by the "low-number group of the charges" (malochislennaya 

gruppa zaryadov) and the influence exercised by the uni- 

axial elastic coupression of the zink crystals on the form 

of the curves AA(1/H). The second diagram demonstrates 

algo the straight lines n(1/H) which determine the period 

ef the oscillations of the susceptibility ef free and 

compressed crystais. The uniaxial oompression of zink 

crystals in the interval O& 30° increases the oeriod 

ef the susceptibility oscillation by 4 - 5%. O denotes 

the angle between the field vector and tke principal 

axis of the crystal. If @ increases, the increase of the 

oscillation perivd becomes slower. At 0 = 70° thin period 

is not changed, and at 0 = 80° the oscillation period 

decreases slightly (Af/T~ 1%). A uniaxial expansion of 

zink crystals in the interval O0& 30° reduces the period 

of the susceptibility oscillations by 2 ~ 3%. The amplitude 

of the susceptibility oscillations is diminished several i 

times by a uniaxial elastic deformation of the crystal. A 
Card 2/3 decrease (increase) of c/a causes an increase (decrease) 
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The Influence of Ustaxiel Blastic Deternations on 
Magnetic Properties of Zink Crystalis st Low Tenpersa 
of the numbers of the Charges in the anomelous orouy There 
Dy, : i ob ad lie ee thes 
are 2 figures, 1 table, and 2 reference: which are 
Soviet. = 
ae : Wei en i P 
ASSOCIATION; Pte nene eanecuge hy institut Akademii ueuk Veraningskoy SSR 
: crningk z 
(Physico-Technical Institute of the AS Viraginskaya SSR) 


SUBMITTED : April 4, 1958 
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° AUTHORS: Dmitrenko, I. M., Verkin, B. I., sov/56--35-2-4/60 
Lazarev, Be G2 ~~ _____- > 
TITLE: The Magnetic Properties of Metals at Low 


Temperatures IV (Nagnitnyye svoystva metallov pri 

nizkikh temperaturakh IV). The Influence of Pressure 
Brought to Bear From All Sides Upon the de Haas-van 

Alphen Effect in Zine Crystals (Vliyaniye vsestoronnego 
szhatiya na effekt de Gaaza-van Al'fera ukristallov tsinka) 


PLRIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 2, pp 328-339 (USSR) 


ABSTRACT: The present paper aims at contributing towards facilitating 
research work concerning the anisotropy of the magnetic 
properties of crystals at low temperatures, Homogeneous 

7 compression of samples (from all sides) was brought about 

a he by applying the method develored by Lazarev et al, (Ref 10), 

Va 4, e. by allowing water to freeze in a bomb. The bomb 

consisted of pure beryllium bronze (made by I. Bolgov) - 

Experimental ccnditions: Pressure Pp 1700 kg /ome 
Magnetic field H 20 000 
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The Magnetic Properties of Metals at Low s0v/56-35-2-4/60 
-Temperatures IY. The Influence of Pressure Brought to 
Bear From All Sides Upon the de Haag-van Alphen Effect in Zinc Crystals 


Temperature Interval 1,6 - 4,2°K 
The samples investigated consisted of spectraily pure zinc 
gupplied by the firm of Khil’ger, which was subjected to 
different kinds of treatment: 
gn-1: prepared according to reference 12. 7 times 
recrystallized Xhil'ger-zinc. 
gn-2, Zn-3, Zn-4: (round) prepared in quartz shell 
according to Obreimov-Shubnikov; velocity of growth: 
10, 15; 50 mm/hour. 
Zn-7 (hexagonal) prepared by the method developed by Kapitsa, 
growth: 5 mm/hour. 
First the de-Haas-van Alphen-effect in the free zine crystals 
ig dealt with. The results obtained are shown by diagrams 
(Figs 2 - 6) (Angle-dependence of oscillation periods of 
magnetic susceptibility for the numerically smallest group 
of mobile charges for two different orientations of the 
crystal; de Haes-van Al phen-fine-structure effect for 3 
different orientations; dependence of the oscillation 
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The Magnetic Properties of Metals at Low SOV/56 -35.2-4/60 
Temperatures IV. The Influence of Pressure Brougnt to 
Bear From All Sides Upon the de Haas-van Alphen Effect in Zinc Crystals 


ASSOCIATION: 


Card 3/4 


investigations were carried cut under pressure: The 
dependence of the period and of the amplitude of the 
oscillations for the smallest group of mobile charges in 
the case of different orientation of the crystal. For all 

8 - values (angle between H and the main axis of the 
crystal) the periods of these oscillations increase by 

40 - 48 %. Homogereaus compression (from all sides) further 
causes & considerable decrease of the oscillation amplitude 
as well as a modification of itg temperature-dependence. 
Experimental resulta are compared with the phenomenological 
theory of the effects of oscillations in metals. The author 
thanks A. M, Kosevicsh for discussing results. There are 

7 figures, 3 tables, and 22 references, 15 of which are 
Soviet 


Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSK 
(Physico-Technical a ae Ukrainskaya SSR) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510017-4" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859510017-4 


I a UP a a ae ea er ee Ses ace) be eae bie are a 
| 5 (4) 
' AUTHORS: Manzheliy, V. G., Verkiny Be J... SOV/76-33-8-13/39 
TITLE: Investigation of the Diffusion Phenomena in Liquefied Gases i 
PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 8, pp 1758 - 1761 
(USSR) 
ABSTRACT; An investigation method, as well as the corresponding apparatua, 


for the study of diffusion phenomena in liquefied gases at low 
temperatures were developed. The advantage of the method of the 
gaseous phase applied (Refs 1-4) in contrast with the capillary > 
method (Ref 5) lies in the fact that the former permits the 
checking of the occurrence of a convection as well as the con- 
tinuous recording of the diffusion coefficient as a function of 
the concentration. The system methane (I)-propylene(II) was in- 
vestigated, since it possesses relatively simple molecules. The 
test arrangement (Fig 1) contains a copper flask (250 em?) in 
which the pressure can be measured by means of a manometer and 
read by means of a cathetometer. The flask is contained in a ; 
Dewar vessel. The dependence of the diffusion coefficient of (I) 
and (11) on the concentration in the range of 0 - 27.5 mol% at 
90.2°K was examined, and the resulta obtained were indicated 

Card 1/2 (Table). The aggregate error in the determinations is given as 
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je 
Investigation of the Diffusion Phenomena in Liquefied SOV/76-33~-8-13/39 
Gases 
amounting to 6% at most. The authors thank V. A. Pikovets, 
Ye. A. Sen'ko, and G. L. Shatrovskiy. There are 2 figuras, 


1 table, and 5 references, 4 of which are Soviet. 


ASSOCIATION: Khar'tkovskiy gosudarstvennyy universitet im. A. M. Gor'kogo 
(Khar'kov State University imeni A. M. Gor'kiy) 


SUBMITTED: January 17, 1958 
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Caentsov, B. 


The Pifth ali-UVaion Conference on the Physics ef Lee 
Penpereturee (5-ye Vesecyurnoye powsbcbaniye po fisike aiskikh 


teaperater) 
Tepeuni fistcheekith sauk, 1353, Vol 67, Br é- pp 743-759 


sean} 

Tris Conference took place {rem October 27 to Zovesher 1 at 
FWiiets 1% wae organized by the Otdelentye fizizo-eatenati- 
ehoetith nauk Akademii mack SSSR (Depertusnt of Physice- 

wa thenatical Sciences of the A elences, USSR) 

$mo Anwcoalye wats Srusiast-7 of Sciences. 
Grusinekaya 83 and the Thilisekiy gooudarstveanyy uai- 
vereites in. Stelina (Tdilisi State University iwent Stalin). 
Peco Conference attended ty adout JOO apectaliste froa 
Peilist, Roecov, Khar'kov, Eiyev, Leningrad, Sverdlovsk, and 
ether. cities ee well as by a aunber of young Chineee ecientiste 
ent working in the U33k. About $0 lectures vere felivere 


et pe 
eé which were divided according to research fielte. CS 


TIT. cadirancma netic _su-nv—sr9s 
(10 lectures). I. Mp ttzentts ani VY. De Peschenskar (KSITsy_ 
Drar'kow Phystco-technaica Institute, Khar'kov Criver3i3z) 
abewed that. the rost isportant ;ert in coaneaticn with tbe 
qulvanosagnetic properties of Be ala is prayed by the concrete 
fore ef the Ferai surfase sf rentietivity electrons. te Tee 
Alekeeyevekiy (IFP) epoke atont experinents he carried out 
Fogether = WN. P. Caytukor. Ze {avesticated the varistion 
of the reat tance In The teacsversal aagnotis field at heliua 
Senperatares of Ac, Cu, Pb, Ta. Ca, aad (togetser vith 
tina) of B42. fe. 3- Rororik ané ¥. f. Voloteta : 
(tarTt) Investigated the Gactanczammetic properties at .08 
euprratures of chreeiu= ant 2iztontsa and fcand that the 
resistance of chrosiua grove with fied etrengsh without ate 
teing @ saturation value. L. $8. Kan and B.C corarev (ZbP71) 
daveeticated the resistence Ginimua in gold at iow teaperan 
turee ani found that if the easrie ie heated, the sinizus 
Yu. P. Caydukov (Ivp) said in thie connectica 
in e@ course of the discussion that the ninisun effe:t Joes 
not ocour in gold in the cage of very pore aszples; the iie~ 
sppearance of the pinious is explained by the plaatic forsa- 
tion of the aanple at helium tesperatures. M. Yn. Azdelt 
4 of hie work in connection eatr the 
eory of the high-frequency resistance of neta) in 
field at low tenperntures._. Js Bacanov 
(RRFTI) spoke about theoretical taves< 
arzoelectric forces 
Yerkin and 


siectric resistance © 
tine indiumand ceduius, and coaputed the ft 
path at 4.2K in these netels af azounting to 1/5.to 2/3 mae 
ae (ucU) and x, Yerkin end If. . Daitrecko 
ThPTI) investigates the influence exercises sy Tie hydro- 
static pressure (of 1000 atcoapheres absolute pr ure) upon 
tbe dehavior of petals at low texzeratures ani investigated . 
the quantum oscillations of tre magnetic susceptibility of 
Diewuth at 1.6 - 4.2K. Go Te Til*derman and a._T. Love- 
wich (KAPTI) gave e theoretical expla tion of the fact that 
alyeeey relatively mall defarsations exercise considerable 
influence wpon oscillation effects. in netala. Iv. Magneti 
As 8. Dorovik-Rosancy (IFP) delivere « report on investiga- 
thone he carried out of the aniwotrozy of the weak ferto-__ 
pagnet in eonocryst sanples of the antiferronagetic 
und, (the effect of y was predicted by the thera 
» @ynatical theory de oshinekiy}. In the course 
ef the diecussion R, 4. Alikhanov (rrp) azoke ebout sestrono- 
graphical investigations be carried out of the aagnetic 
etructure cf unco, and YetO, at low tes;eratures. Pp b 
Eapites stressed “the {nportance bs cethoes deced wpon 
Daysloshinakiy's Sheory- 1. ¥ eyre (¥8I2PTRI}, whose 
lecture was read by 4. S. Borayik-Borancr, reperted os 2B 
seats carried out by his (in yLe IPP) of the magnetis aniso~ 
arepy of the antiferrosaguetic tus0,- and cosa, 


Ye. a. Turow (17K 48 SSSE, 


f 


emonocrysials. © 
Sversiloavek) spoke shout Bis theore= 


thd 
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24(2)124(3) , 
AUTHORS: Verkin, B. les Daitrenko, I. ¥- sov/20-124-3-17/67 


co 

TITLE: ‘the Dependence of the Main Characteristics of the Effect of 

de Haas-van Alphen in Crystals of Zine ou Pressure (zavisi- 
most! osnovnykh kharakteristik effekta de Khaaza-van Al'fena u 
kristallov tsinka ot davieniya) 


PERIODICAL: Doklady Akademii nauk gsgh, 1959s Vol 424, Nr 2», PP 557-558 
(USSR) 
ABSTRACT: The present paper discusses the experinental investigation of 


the magnetic properties of zinc erystals at low temperatures 
in a constant field and at various pressure values. The method 


zinc crystals consisted 4s pefore in measuring the pair of 
forces acting upon this crystal. In this case the crystal 

was mounted in a high-pressure bomb which was magnetically jso- 
tropic and which was suspended on 2 thin thread within 2 
homogeneous magnetic field. The magnetic properties of the 

gine crystals were investigated at the temperatures of 442, 

14 and 20° K in the pressure interval 0< Pp § 1,750 kg/em and 
at field strengths # & 20,000 oersted. The mnaxinun pressure 
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The Dependence of the Main Characteristics of the sov/20-124-3-17/67 
Effect of de Haas-van Alpken in Crystals of Zinc co Pressure 


in the bomb was attained by means of frozen water at a constant 
volume; for lower pressures aqueous solutions of ethyl alcohol 
were used. The results obtained by the investigations are 
shown in form of a diagram. The dependence of the period of 
the oscillations of susceptibility of pressure has a very 
complicated periodic character, and the course taken by the 
curves and also the relative pressure dependence of the 
period in the case of the two values of @ are practically 
equal, Here @ denotes the angles between the erystallographical 
axis of the zinc crystals in the bomb and the field vector. As 
expectea, the anisotropy of the magnetic properties of zinc- 
crystals ocillates with pressure. at H = const, but this 
effect is .endered very complicated by the periodic dependence 
of the perivd on pressure. However, not only the period, but 
also the amplitude of oscillations depends non-monotonously 
on pressure. These and other data given here lead to the dis- 
covery of two new characteristic features of the de Hans- 
van Alphen effect: 1) The period of the oscillations of zinc 
* gusceptibility depends periodically on prescure. 2) Whereas 
Card 2/4 the period in the case of free zinc crystals at T¢ 20.49 K 
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does not depend on temperature, the period of the oscillations 
of snecopesDibity of a crystal subjected toa pressure of 
1,000 kg/cm? increases considerably with rising temperature 
(within the same temperature interval). These two particular 
features cannot be explained by the present theory on the 

de Haas-van Alfven effect. The experimental data determined by 
the present paper may perhaps be explained by the attenuation 
of the inequations kT « E, and pH € Ep as a result of the 


reduction of E, (the significance of this quantity is not 


defined), and also by consideration of the periodic dependence 
of the chemical potential of the electrons on pressure. The 
authors thank A. M. Kosevich for discussing the results of this 
paper. There are 1 figure and 9 Soviet references. 


ASSOCTATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR (Physico- 
ae Institute of the Academy of Scierces, Ukrainskaya 
SSR 
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Purification of Electrolytically pure Cadmium by zone 
Recrystallization and Vacuum Distillation 


compensator and a high-sensitivity galvanometer on a 

few polycrystalline wires of 2 to 3 mm diameter which 

had been annealed in air at i20°c for 6 to 10 hours. 
The length of the free run was estimated by methods 
described by Riedel (Ref 5) and Andrew (Ref 6) in which 
the dependence of 6 on the thickness of a plate of 
electrolytically pure cadmium is measured at k.2°K. The 
plates were prepared by rolling with subsequent pickling 
and annealing in air at 120 C for many hourse After 
annealing, the grain size was greater than the thickness 
of the plate. The results of these measurements are shown 
in Fig lb. By using Fuchs's theoretical table (Ref 7) 
for the diffusion scattering of electrons at the boundary 
of the specimen and adopting the relationship bee = 1.5 
x 107 for a massive specimen, good agreement between 
the experimental results and the theoretical curve was 
obtained at a free electron run length of O.4 mm (Fig la). 
From Sondheimer 's formula (Ref k), the number of electrons 
per atom of metal can be calculated and in this case is 

Card 2/4 O.1. The results of the estimation of the value of 6 
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and of the length of free run of electrons in cadmium 

of various chemical purities are shown in the table on 

p 363. Zone refinement of cadmium ingots weighing 150 

to 170 g was carried out in tantulum boats (0.1 mm thick 

and 350 mm long) which were placed inside a quartz tube 

(35 mm diameter and 1200 mm long); three resistance 

furnaces were placed in position around the tube which 

simultaneously created three liquid zones, each 40 mm 

long. The rate of crystallization was 25 mm/hour. The 

boat was placed at an angle of 1 to l. 5° to the horizontal 

in order to avoid overflow of the metal into the head of 

the ingot, thus causing multiple crystallization (Ref 11). 

In view of the great volatility of cadmium at its 

melting point, the purification was carried out in an 

argon atmosphere at a pressure of 760 mm Hg. The results 

of purification of two ingots are shown graphically in 

Fig 2. The purity of the original cadmium ingot is 

shown by a line of dashes. The distillation of cadmium 
Card 3/4 was carried out in a quartz tube in a vacuum of 10-4 mm Hg 
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Purification of Electrolytically Pure Cadmium by Zone 
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at 450 to 500°C. It was found that after distillation 
beo for cadmium was 7 x 10-35. The authors express 
gratitude to D.P,.Zosimovich for the preparation of 
electrolytic cadmium. There are 2 figures, 1 table and 
11 references, 4 of which are Soviet, 4 English and 

3 German. 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR 


(Institute of Physics and Technology AS UkrSShR) 


SUBMITTED: June 19, 1959 Y 
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AUTHORS: Aleksandrov, B- N., Verkin, B. I., Svechkarev, I. Vo 
easecummananmee searnsnen ncmanate sm ecrvcred AT —— 


TITLE: athe Temperature peccaaencelee The Susceptibility ‘of an 
“head, and, Tin Crystals es = 
Y 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
. Vol. 39, Noo 1 (7)s pp» 37-43 


TEXT: The temperature dependence of the susceptibility of « number of 

_ elements is related directly to their position in the periodic system, 

, that is with the presence of small electron groups and must, therefore, 
be characteristic of all elements which show a de Haas~- van Alphen 
effect with large period. To test this hypothesis, the authors 
investigated the temperature dependence of the susceptibility of Pb, In, 
and Sn which crystallize in cubic or tetragonal forms. The samples 
investigated were of high purity and in the form of small syheres of 
0.35-0.5 g weight. Determination of the principal values of susceptibility 
was done with the help of a modification of Faraday's balance method. 
Fig. 1 shows 4 scheme of the experimental arrangement and the position 
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The Temperature Dependence of the Susceptibility ae 
of Indium, Lead, and Tin Crystals B006/B070 


of the sample in the magnetic field. To eliminate the effect of the 

medium, the measuring apparatus is evacuated and filled with low pressure 
hydrogen. The apparatus and the experiment are very minutely described 

in the introduction. The measurements were made between room temperature 

and 20.4°K, where the liquids CH,, 0,, N, and Hy served as coolants. The ed 


observed values of Ans Ay and 4 are compiled in a table, and compared 


with the results of other authors. The results are represented 
graphically in Fig. 2. Indium: 7,(7) and O4{(T) were measured for two 


samples and identical results were obtained. Fig. < shows 1, (7) and the 
calculated values of {\(T). 4, increases by 20% during a temperature drop 


of from room temperature to 80°K, goes to a maximum, comes down, and at 
20.4°K still lies 15% higher than the value at room temperature, 
ty increases monotonously to 20°K reaching about thrice the value, and 


at ~100°K has a point of inflection. Lead: 1(1) and the anisotropy in 
the (110) plane were investigated for two samples. Y increases practical- 
ly linearly with a fall of temperature and is 20% higher at 20.4°K. 
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The Temperature Dependence of the Susceptibility 3/056 60/039/01/04/029 
of Indium, Lead, and Tin Crystals B006/B070 


No anisotropy is observed. Tin: This shows a positive susceptibility. 
1,(7) was investigated along the normal to (010) Plane, and AY(T) in v4 


the (100) plane. It was found that, in contrast to other elements of 
this group, |1| decreases linearly with fall of temperature down to 
20.4°K (7, by 6% and 7% by 15%). These resulta are discussed in conclu-~ 


sion and are compared with the theoretical and experimental results of 
other authors (Fig. 2). G. Ye. Zil'berman and F. I. Itskovich are 
nentioned. There are 3 figures, 1 table, and 23 references: 9 Soviet, 
4 British, 4 American, 1 German, 1 French, and 2 Dutch, 
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2 8/056/61/040/002/042/047 
4 NE i? 
4.2200 {i3@, WG4, | bO 10S B102/B201 
AUTHORS: Verkin, B. I.; Dmitrenko, I. i., Svechkarev, I. V. 
TITLE: Magnetic properties of beryllium at temperatures fron 


400 to 4.2°K 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 
Vo 40, no. 2, 1961, 670~671 


PEX?: Studies of the magnetic properties of pure elements displaying a 
long-period de Haas - Van Alphen effect have involved examinations of ; 
pure beryllium single crystals, which are briefly discussed in the | 
paper. Measurements were made by the Faraday method in the vertical 

gradient of fields up to 10 kce; photcelectric self-compensation was 

applied in the process (cf. B. V. Deryagin, DAN SSSR, 61, 275, 1948, 

or Hedgecock, Phys. Rev. 104, 1564, 1956). Absolute measurements were \/ 
accurate within ~2%, relative measurements within ~0.5%- The angular A 
dependence of the magnetic susceptibility in the temperature range between 

30C and 4.2°K was measured on two beryllium single crystal specimens 

(Be-1 and Be-2, ~ 99.99% pure), and two indium specimens (In-1 and In-2). 
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The result is presented in Fig. 1. Prior to the appearance of the 
de Haas - Van Alphen effect, the angular dependence of X in Be can be 


described by the law 7(6) = {003 + As9in°O {selid curves in Fig. +). 
Zz 


The main values of susceptibility (Z, = 2.38+107°; AL® 0.80+107° om” /g) 
and their temperatures dependence are in good agreement for both Be 
specimens. The character of the growth of 1, { with temperature can 


be explained by the contribution made by the paramagnetism of a small 
group of electrons (or holes). In analogy to most of the elements 
studied previously, anisotropy decreases with growing temperature, 

and the temperature-dependent compcnent of susceptibility has an 
asymptotic approach to the temperature-independent (or poorly dependent ) 
compenent. 4, in beryllium displays nct only a temperature dependence, 
but, already at ~20°K, a periodic field dependence as well, which is 
indicative of the fact that, as applies also to other elements, the 
phenomena are associated with the existence of small groups of mobile 
charges. For indium specimens (9) aiso follows the cosine law (Fig. 1). 
Although both specimens were made of the same initial material, 
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deviations appeared in the absolute values of 4. This is probably cue 
to the existence of small amounts of impurities having an appreciable 
effect in In as well as in Bi and Sb. The strong anisotropy of this 
metal is said to be probably caused entirely by a small group of carriers, 
which does not manifest itself in electric or galvanomagnetic properties. 
Professor B. F. Lazarev is thanked for having permitted work to be 
conducted at the low-temperature laboratory of the FTI AN USSR (Institute 
of Physics and Technology, AS UkrSSR), and A. A. Xruglykh for having 
supplied the Be single crystals. [abstracter's note: The word 
laboratoriya (leboratory) seems to be omitted in the "Association".] 

There are 2 figures and 5 references: 2 Soviet-bloc and 3 non-Soviet-bloc. 
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VERKIN, BI. [Vierkin, B.I.]; SVECHKAREV, I.V. [Sviechkar'ov, I.V.] 


Temperature dependence of the magnetic susceptibility of Ti, 
Mg, and Ca single crystals, Ukr.fiz.zhur. 7 no.3:322~326 
Mr '62. (MIRA 15:7) 


1, Fiziko-tekhnicheskiy institut nizkikh temperatur AN USSR, 
‘ge Khar'kov. ; 
(Titanium crystals—-Magnetic properties) 
(Magnesium crystals—-Magnetic properties) 
(Calcium crystals—-Magnetic properties) 
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AUTHORS: Verkin, B. I.; Sve@chkarev, I. V. 


- PITLES Magnetic properties of indium alloys. I. Solid solutions 
. o£ Cd, Sn, and Pb in In : 


' SOURCE: Zh. eksper. i teor. fiz., v. 47, no. 2, 1964, 404-413 


! TOPIC TAGS: magnetic susceptibility, electron spectrun, indium 
{ alloy, valence, diamagnetism, solid solution, cadmium, tin, lead. 


' ABSTRACT: The purpose of the investigation was to clarify whether . 
; investigation of the magnetic susceptibility as a function of the 
: temperature and of the valence can be used to study the fine details 
| o£ the electron spectrum. This investigation includes the deter- 1 
- + mination of the adequacy of.the Landau-Peierls approximation for de- | 
: |} geribing the susceptibility in. the case of alloys of a normal multi- 
valent metal’ (in contradistinction to the semimetal bismuth), and 
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; the extraction, on the basis of this approximation, of the maximum 
; information about the spectrum and its variation under the influ- 
: ence of the impurities. Indium was chosen because it has a well ; 
: defined magnetic~susceptibility temperature dependence in a con- 2 
; venient temperature range and forms a wide range of solid solutions i. 
with its closest neighbors in the periodic table. The magnédtic 
susceptibility variation was investigated in the temperature in the 
’ Yange from 20.4 to 300K and valence range from 2.95 to 3.10. The 
‘ results show that the temperature dependence susceptibility of in- 

. ‘ dium alloys cannot be successfully described by the Landau~Peierls 

_- contribution. It is more natural to attribute the diamagnetism to | 

a contribution arising from virtual transitions between bands, ; 

_;, Separated by a small energy gap (Adams: contribution). The anomalous | 
_ diamagnetism of indium disappears when Z is increased by 2%. In- 

|: €ormation on the electron structure of indium alloys can be obtained : 
. On the basis of the Adams contribution of inter-band interactions. 
' These contributions can be expected to appear in frequent cases (for 
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example, in cadmium). “The authors thank N. V. Volkenshteyn and | 

S. &. Shaly*t for permitting part of this work to be performed in 
-_. their laboratories, to the staff members of the laboratory for 

‘assistance, to their colleagues at FTINT AN UkrSSR for preparation 

of the samples, B. N. Aleksandrov for a number of pure metals, and 

-G. Ye. Zil'berman and F. I. Itskovich for a discussion of the re- 

_gults and valuable advice.” Orig. art. has: 6 figures and 6 

_ formulas. 


. ASSOCIATION: Piziko-tekhnicheskiy institut nizkikh temperatur 
‘Akademii nauk Ukrainskoy SSR (Physicotechnical Institute of Low 
' | Temperatures, Academy of Sciences, Ukrainian S8R) 
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| AUTHOR: Verkin, B. I.; Kravchenko, Ye. | Las Lyulichey, A. HN. 72 
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ORG: Physicotechnical Institute of Low Temperatures, AN UkrScR (Fiziko-tekhnicheskly 
institut nizkikh temperatur AN eeeeer) nt ae, 


TEMES Interlocking. of alumtaiun vith: “copper “in high vacuus - (ee se Coa) 


; pats! 
SOURCE: Avtomattcheskaya savarte no. 2, 1966, 10-14 


‘AuetpAcr:. This ‘{avestigation « was intended to determine the effect of the purity of 
surface on adhesion between metais (Al and Cu in high vacuum -- 1079-107? om Hg), 
with the required compressive stress used as the criterion of adhesion. A specially 
developed experimental setup was used for this purpose (Fig. 1). Mounted within the 
chamber are: working assembly 1-5, device for cleaning the surface of specimens 6-12, 
and manometric, Lamps LM-2 and M12, he working assembly is designed to compress the 
apecimens together. It t ia ¥epresente by two tdentical inserts, each consisting of 
punch 1, rod 2, guide bush 3 and sylphon 4. Specimen 5 18 attached directly to the 
punch. The load 1s applied via rods 2 by neans of a Brinell press. To remove oxide os 
.| films from the surface directly within the chamber, use is made of a cleaning saad | 


| 
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Fig. l. Diagram of Righeveciion part of ‘the setup: | 
I - water trap; II, IIf - nitrogen traps; IV - condensing hydrogen pump 
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consisting of scraper 6, sylphon 7, rod 9, pivot 10 and washer 11. Peepholes 8, 12 
make it possible to observe cleaning. The setup is evacuated by means of a N-5 ait 
fusion pump. Traps I-III are designed to assure reliable freeze-ou.t of? the pump's 
“oil vapors aa well as of the decomposition products. Findings: even insignificant 
contamination of Al and Cu surfaces increases the required compressive stress by one 
order of oagnt tuddy Cleaned surface of Al in a vacuum of 1°10°7 mm Hg is contaminated 
by adsorbed gases \‘the degree of contamination is proportional to the product of pres- 
sure and expusure time, 4.e. to the amount of gas adsorbed at the surface from the 
chamber's interior; mechanical cleaning of the surface is naturally tneffective fa 
' such cases, Thus more effective methods of surfece treatment of specimens are needed 
| before the aspects of adhesion between metals in high vacuum can te properly itnvesti- 
gated. It cap be established, however, that the compressive stress is not a physical 
characteristic of the,adhesiva properties of pure surfaces, since it is a function 
of surface roughness: Thus it is theoretically possible that atomically smooth and 


pure surfaces can mutually interlock without requiring mechanical compression: Orig. 
art. has: 6 figures. 
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Effect of impurities on Vesuee shifts {n metallic tin 17 
Zhurnal ekseperimental'noy 1 teoreticheskoy fiziki, v. 51, no. 1, 1966, 25-27 


'TOPIC TAGS: tin, Mossbauer effect, nuclear isomer, low temperature research, absorp- 
tion spectrum, line width, impurity center, nuclear reasonance 


- fo check whether it ‘ds correct to ignore the changes in the Dene 


misource and absorber were maintained at Tiacnieecaed temperature. In all canes the 
absorption spectra consisted of singlet lines with half-widths that did not differ ap- 
Ipreciably from those of puré tin having the same thickness, The shift was determined 
from the difference in the counting rate at source velocities corresponding to the 
maximun slope of the pure-tin absorption line, and was also checked by determining the = 
jabsorption- line center of gravity for the impure tin. ‘The spectra show that 6 re- 
latively small amount of impurity has some effect on the density of the s-electrons in 


“| 
| 
was added as an impurity. the oe 
1 
tin nuclei. However, the impurities do not all have the sane effect witsh regard to Z 
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|Asomer shifts. Within the limits of experimental error, the presence of Ge, Pb, in, 
Sb, or Bi in tin has no effect on the isomer shift. With Zn or Cd, the isomer cnizt 


is enhanced, and starting with a concentration ~0.5 at.% the shirt remains approxinate- 


ily constant at 0.06 + 0.02 mm/sec. The pattern is similar for Nu, but the isomer snitt, 
Zn or Cd. It 


lies systematically between the shifts for pure tin and tin doped with 
is proposed on this basis that the impurity changing the isomer shift is the one naving, 
valence s-electrons. Consequently, when the properties of metal lattices are investi- 
gated by the Mossbauer effect! Tor 4mpurity atoms, the impurity concentraticn cannot be 
chosen arbitrarily in the general case. © The authors thenk Le _S, Kuisushkin for @ dis- 
cussion of the results, and P. N. Aleksandrov for providing the pure metal samples. 

1G 
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ORG: Physicotechnical Institute of Low Tempera 
Ukrainian 55R (Fiziko-tekhnicheskiy institut nizkikh temperatur Akademii nauk | 


Ukrainskoy SSR) 
TITLE: Magnetism of conduction electro 
SOURCE: Zh eksper iteor fiz, v. 99, no. 


TOPIC TAGS: conduction electron, magnetic 8 
magnetism, electron structure, 


ABSTRACT: A comparison of temperatur 
with the Landau Peierls theory shows th 
date for polyvalent nontransition metals. The 
explained on the basis of qualitative consi 
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of interband interaction, In particular, the temperature dependences of the 
susceptibility, seen in the two-band model, explain all the modlifieaieue Wy. e 

| metals and alloys, in accordance with the electron structural Peudisies : 6) Hens : 
has: 2 figures and 1 table, [Based on authors! abetract] | oe ay | 
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| AUTHOR: ~Nexkin, B. I.; Dudko, K. L. 
ORG: VPhysicotechnical Institute of Low Temperatures, AN UkrSSR, Khar'kov (Fiziko- 
; tekhnicheskiy institut nizkikh temperatur AN UkrsoR 4 
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TITLE: On the nature of the photomagnetic anomaly in germanium 

SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1947-1948 


TOPIC TAGS: germanium semiconductor, photomagnetic effect, semiconductor carrier, 
carrier density, electron recombination, magnetic moment, surface property, diamnag- 
netism, physical diffusion 


ABSTRACT: The authors point out that in measurements of the contribution of carriers 
to the magnetic susceptibility of a semiconductor by determining the change in the 2 
carrier density upon illumination involves a contribution due to surface recombina- “ 
tion, which has not been accurately evaluated in earlier experiments by others. They 
ave therefore used an induction procedure to register the changes of the magnetic 
moment of @ sample illuminated by short flashes (~5 x 107° sec) of strongly absorbed 
light from a flash lamp. In this method the change of the magnetic moment M of the 
sample, placed inside a measuring coil, induces in the coil a volt proportional to 
am/ dt, which is displayed on an oscilloscope after amplification and measured. The 
tests were made on cylindrical n-Ge samples cut from single-crystal \ingots, in which 
the rate of surface recombination was varied by mechanical polishing and by treating 
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with different etchants. When the illumination was applied to the side surface of 
the sample, the moment was paramagnetic and related with the photomagnetic effect on 
the diffusion flow of carriers inside the sample. If the light was incident only on 
the face of the sample, the observed moment was diamagnetic. Although this effect | 
has been attributed to the diamagnetism of excitons produced upon recombination of 
the electron-hole pairs, it can also be explained as due to photomagnetic currents. 
Experiments with variation of the rate of surface recombination showed that the dia- 
magnetic moment remains practically unchanged with increasing rate of surface recom- 
bination, in spite of the fact that the over-all magnetic moment increased noticeably. 
This is taken as proof that the photomagnetic anomaly observed in germanium is con- 
nected with the photomagnetic effect on the diffusion currents at the edges of the 
illuminated area of the sample. The authors thank V. V. Yeremenko for interest in 
the work and useful discussions. Orig. art. has: 1 figure. 
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TITLE: Impulse method for measuring photomagnetic susceptibility [Reported at 
the 11th All-Union Conference of Low-Temperature Physics, 1964] 


SOURCE: Pribory i tekhnika eksperimenta, no. 6, 1966, 129-133 


TOPIC TAGS: photomagnetic susceptibility, photomagnetic effect 


ETT 9 
a 


ABSTRACT: J. P. Van der Ziel et al. described their induction method of 
measurement of tha magnetic moment induced in various substances by a laser 
flash, with no magnetic field applied (Phys. Rev. Letters, 1965, 15, 190). The 
present article describes a method which differo from the above in (a) possibility 
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- of operation in impulse magnetic fields and (b) use of simpler light sources. In the ‘ 
experiments, a solenoid supplied from a 9-kj capacitor bank developed a magnetic 
peak of 150 koe with a duration (half-period) of 0.05 sec. Soviet-made ISSh-100 

_ and ISSh-500 flash lamps were used to produce single flashes with up to 10 78 light 

: quanta. Thus, the magnetic-pulse duration exceeded that of the light flash by 

= ‘thousands of times. The method is applicable to substances having short light- 
excitation life; the method permits observing the kinetics of relaxation of such 
substances. The sensitivity of the experimental outfit was 107 44 CGSM. 
Operation of the outfit was tested with Ge single crystals previously studied by a 
stationary method; a typical oscillogram is shown. "The authors wish to thank 
V. V. Yeremenko and I. V. Svechkarev for their constant interest in this work 
‘and useful discussions." Orig. art. has: 6 figurss and 4 formulas. 
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Technical development of street lighting in the light of economy. 
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3785. CEMENT MANUFACTURE AS A WAY OF UTILIZING BOILER SLAG AND 
SPARE WORKING CAPACITY OF BLUCTRIC PCWER STATIONS, Verlosan, 


of slag cament based on the residue from lean goal turnt 

at electric power stations. Of the three components, fly- 
abh, boiler-ash, .ndmlg. as @ rule only the last is used, 
though the admixture of boiler-ash is adiitted in special 
cases. At the Novosibirak power station a cenent of 
equivalent quailty to one based on grarulated blast-furnace 
slag (strength grade 40), but with a shorter settling tine, 
4s obtainad with 20 per cert siaked lime, 5 per cent cyraum 
and 77 per ceat alag. Another cenent is composed of 70 per 
cent slag, 27 per cent Portiand cement and $ per cent gypsum 


:f (strength grade 200). The production is so organized that 
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A. My.and Romaskov, DB. i, (Stroitelnaya Proayshlennost, 1046, 
Vol. 23, Nowe 10-11, 4-7). A coport ie given of the nanufacture 
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Quantum oscillations of the contact potential differen« 
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Predstavieno akademikom F.L. Kapitseye 
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(Mining machinery] Gornye mashiny. By IA.1.Al'shits i dr. Moskva, 
Gog,nauchno-tekhn.izd-vo lit-ry po gornomu delu, 1961. 491 pe 
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TITLE: Seals for high-spesa shafts 

PERIODICAL: Vagtnik mashinsstroyeniya, no. Ll, 1966, 78 - 79 

TEXT: There are varicus types of sealings of flanged electric motor 
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nealing? are Tounesa On 4 spapiaa 18 avand. Th first cOnsisrs of @ pas = 
(1) in a rotating Labyrinth f2}, and a fixed Pushing (2) a ieal 
pasking ring. Tne work edge of the ring spresis under the koe of nen ee ais 
force when the shaft (4) rotates, “hus preventing ita EXGP TnL eS coda eek Bale a 
Prassure produced by the Labyrinth prevents Oil leskers. Tne pre aniae 
pendabls ssaling and Long lite of the cabber packing ring. In tae secon Ly 
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Industrial testing of the PK-4 ¢ 
two-track workings. Ugol.prom. 
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